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Examiner: Caillouet April 8, 2009 

METHOD FOR MANUFACTURING A MIDPLANE 
DETAILED ACTION 

1 . The Amendment filed on January 28, 2009 has been entered. Claims 3-4 and 7- 
10 have been amended. 

2. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Claim Rejections - 35 USC § 102 

3. Claims 1-3 are rejected under 35 U.S.C. 102(a) as being anticipated by Shi et al. 
(US 20030034174). 

Shi et al. (Shi) discloses a method of making a circuit board. Shi discloses that a 
multilayer board (12) having a connection assembly is bonded to layers (60, 62) of 
conductive material (Figure 1d; paragraphs 34). Shi discloses that a portion of the layer 
is removed exposing the connection assembly, thereby forming a channel in said layer, 
(38 & 40) of the multi-layer board (paragraph 36). 

As to claim 2, Shi discloses that a space (38 & 40) is formed between the layer 
and the connection assembly of the multi-layer board (Figure 1d). 

As to claim 3, Shi discloses that the layers (60, 62) are in the form of a 
conductive metallic foil (paragraph 34). Shi further discloses that a dielectric adhesive 
layer (18, 20) is provided to bond the conductive layers to the multilayer board (Fig. 1B; 
paragraph 24), therefore providing a dielectric layer and conductive layer connected to 
the multi-layer board. 
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Furthermore, if it were claimed that the conductive layer and the dielectric layer 
were bonded in a step prior to connection to the multilayer board, such a step would 
have been obvious to one of ordinary skill in the art at the time of the invention for the 
following reasons. Shi discloses that the dielectric adhesive layers (18, 20) are 
disposed on the multilayer board, but fails to disclose whether said adhesives may be 
disposed on the conductive layers (60, 62). It is the position of the examiner that it is 
well known in the art that in order to bond two surfaces together with an adhesive, 
adhesive may be applied to either or both surfaces to be bonded. Therefore, it would 
have been obvious to one of ordinary skill in the art at the time of the invention to that 
the dielectric adhesive could be applied to the conductive layers instead of the 
multilayer board in order to form a bond between the conductive layers and said board. 

Claim Rejections - 35 USC § 103 

4. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shi et al. 
(US 20030034174) as applied to claims 1-3 above. 

As to claim 4, the method of claim 3 is taught as seen above. Shi discloses that 
the conductive metallic layers attached to the multilayer board are made of aluminum, 
but is silent as to whether they may comprise of copper clad laminate with copper only 
on one side. Shi discloses that other conductive layers in the multilayer board may 
comprise of copper (paragraph 34). It would have been obvious to one of ordinary skill 
in the art that copper clad layers could be used instead of aluminum because like the 
aluminum layers, the copper clad layers are electrically conductive. 
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Furthermore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to use a copper layer instead of an aluminum layer because one of 
ordinary skill in the art would have been able to carry out such a substitution to achieve 
the predictable result of forming a multilayer board with conductive layers applied 
thereon. "The combination of familiar elements according to known methods is likely to 
be obvious when it does no more than yield predictable results." KSR Int'l Co. v. 
Teleflex Inc., 127 S.Ct. 1727, 82 USPQ2d 1385 (2007). 

5. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shi et al. 
(US 20030034174) as applied to claim 1 above, and further in view of Selk et al. (US 
5677515). 

The method of claim 1 is taught as seen above. Shi fails to disclose whether 
depth controlled routing may be used to remove portions of the conductive layer and 
expose the connector areas (38 & 40). It is the position of the examiner that it is well 
known in the art to use depth controlled routing to remove areas and form channels on 
multilayer boards. Selk et al. (Selk) discloses a method of forming a multilayer wiring 
board (Abstract). Selk discloses that a routing machine can be used to rout a channel 
or a groove through the upper layers of a multilayer wiring board (column 3, lines 7-14). 
It would have been obvious to one of ordinary skill in the art at the time of the invention 
that a known successful method of forming channels in a multilayer wiring board, such 
as depth controlled routing as taught by Selk, could be used in the method of Shi to 
remove portions of the metallic conductive layer to expose the connector areas. 
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6. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shi et al. 
(US 20030034174) as applied to claim 1 above, and further in view of Ryan (US 
3756891). 

Shi fails to disclose whether the multi-layer board (12) may be coated with a 
material prior to attaching the conductive layers (60, 62), but does disclose that the 
apertures (38 & 40) are electroplated with an electrically conductive material (98) 
(paragraph 39). Absent unexpected results, it would have been obvious to one of 
ordinary skill in the art to apply an electrically conductive coating to the multi-layer board 
prior to attaching the conductive layers (60, 62). Ryan discloses a method of making a 
multilayer circuit board (Abstract). Ryan discloses that a thin conductive layer (14) may 
be applied to a base substrate (10) that will make the substrate receptive to subsequent 
electroplating (column 3, lines 30-41 ). It would have been obvious to one of ordinary 
skill in the art to incorporate the method of Ryan into the method of Shi and would have 
been motivated to do because Ryan teaches that by coating the base substrate with a 
thin conductive layer to make it receptive to subsequent electroplating. 

Furthermore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to use the method of Ryan in the method taught by Shi because 
one of ordinary skill in the art would have been able to carry out such a substitution to 
achieve the predictable result of making a surface more receptive to the electroplating 
step in the method of Shi. "The combination of familiar elements according to known 
methods is likely to be obvious when it does no more than yield predictable results." 
KSR Int'l Co. v. Teleflex Inc., 127 S.Ct. 1727, 82 USPQ2d 1385 (2007). 
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7. Claim 7-1 0 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over Shi 
et al. (US 20030034174) in view of Kim et al. (US 20010027875). 

As to claim 7, Shi et al. (Shi) discloses a method of making a circuit board. Shi 
discloses that a multilayer board (12) having a connection assembly is bonded to a 
layer (60, 62) of material (Figure 1d; paragraphs 34). Shi discloses that a portion of the 
layer is removed exposing the connection assembly (38 & 40) of the multi-layer board 
(paragraph 36). Shi is silent as to whether multiple multilayer components may be used 
in manufacturing the mid-plane. It is the position of the examiner that it is well known in 
the art to attach multiple multilayer components to form a midplane, and would have 
been obvious to one of ordinary skill in the art. Kim et al. (Kim) discloses a method of 
manufacturing a multilayer circuit board (Abstract). Kim discloses that two multilayer 
components (67a, 67b) are affixed to one another to form a circuit board (Fig. 7A & 7B; 
paragraphs 112-114). It would have been obvious to one of ordinary skill in the art to 
incorporate a known successful method of forming a multilayer circuit board from two 
multilayer components, as taught by Kim, into the method of Shi and would have been 
motivated to do so because it would allow the structure to have active connector regions 
on both sides of the mid-plane, therefore saving space. 

Absent unexpected results, it would have been obvious to one of ordinary skill in 
the art that the method of Shi could be used on two multilayer boards to be attached to 
each other, forming a structure with openings exposing connector areas on both side of 
the composite. 
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As to claim 8, Shi discloses that a space (38 & 40) is formed between the layer 
and the connection assembly of the multi-layer board (Figure 1d). 

As to claim 9, Shi discloses that the layers (60, 62) are in the form of a 
conductive metallic foil (paragraph 34). 

As to claim 10, the method of claim 9 is taught as seen above. Shi discloses that 
the conductive metallic layers attached to the multilayer board are made of aluminum, 
but is silent as to whether they may comprise of copper clad laminate with copper only 
on one side. Shi discloses that other conductive layers in the multilayer board may 
comprise of copper (paragraph 34). It would have been obvious to one of ordinary skill 
in the art that copper clad layers could be used instead of aluminum because like the 
aluminum layers, the copper clad layers are electrically conductive. 

Furthermore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to use a copper layer instead of an aluminum layer because one of 
ordinary skill in the art would have been able to carry out such a substitution to achieve 
the predictable result of forming a multilayer board with conductive layers applied 
thereon. "The combination of familiar elements according to known methods is likely to 
be obvious when it does no more than yield predictable results." KSR Int'l Co. v. 
Teleflex Inc., 127 S.Ct. 1727, 82 USPQ2d 1385 (2007). 

8. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shi et al. 
(US 20030034174) in view of Kim et al. (US 20010027875) as applied to claim 7 above, 
and further in view of Selk et al. (US 567751 5). 
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The method of claim 7 is taught as seen above. Shi fails to disclose whether 
depth controlled routing may be used to remove portions of the conductive layer and 
expose the connector areas (38 & 40). It is the position of the examiner that it is well 
known in the art to use depth controlled routing to remove areas and form channels on 
multilayer boards. Selk et al. (Selk) discloses a method of forming a multilayer wiring 
board (Abstract). Selk discloses that a routing machine can be used to rout a channel 
or a groove through the upper layers of a multilayer wiring board (column 3, lines 7-14). 
It would have been obvious to one of ordinary skill in the art at the time of the invention 
that a known successful method of forming channels in a multilayer wiring board, such 
as depth controlled routing as taught by Selk, could be used in the method of Shi to 
remove portions of the metallic conductive layer to expose the connector areas. 
9. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shi et al. 
(US 200300341 74) in view of Kim et al. (US 2001 0027875) as applied to claim 7 above, 
and further in view of Ryan (US 3756891 ). 

Shi fails to disclose whether the multi-layer board (12) may be coated with a 
material prior to attaching the conductive layers (60, 62), but does disclose that the 
apertures (38 & 40) are electroplated with an electrically conductive material (98) 
(paragraph 39). Absent unexpected results, it would have been obvious to one of 
ordinary skill in the art to apply an electrically conductive coating to the multi-layer board 
prior to attaching the conductive layers (60, 62). Ryan discloses a method of making a 
multilayer circuit board (Abstract). Ryan discloses that a thin conductive layer (14) may 
be applied to a base substrate (10) that will make the substrate receptive to subsequent 
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electroplating (column 3, lines 30-41). It would have been obvious to one of ordinary 
skill in the art to incorporate the method of Ryan into the method of Shi and would have 
been motivated to do because Ryan teaches that by coating the base substrate with a 
thin conductive layer to make it receptive to subsequent electroplating. 

Furthermore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to use the method of Ryan in the method taught by Shi because 
one of ordinary skill in the art would have been able to carry out such a substitution to 
achieve the predictable result of making a surface more receptive to the electroplating 
step in the method of Shi. "The combination of familiar elements according to known 
methods is likely to be obvious when it does no more than yield predictable results." 
KSR Int'l Co. v. Teleflex Inc., 127 S.Ct. 1727, 82 USPQ2d 1385 (2007). 

Response to Arguments 

10. Applicant's arguments filed January 28, 2009 have been fully considered but they 
are not persuasive. 

Applicant argues on page 6 of the Remarks that Shi fails to disclose a provision 
of a layer having a channel and therefore does not qualify as a 102(b) prior art 
reference. As stated in the rejection above Shi discloses that a portion of the layer is 
removed, therefore forming a channel in the layer, thus exposing the connection 
assembly (38 & 40) of the multi-layer board (paragraph 36). 

Conclusion 

1 1 . Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to CHRISTOPHER C. CAILLOUET whose telephone 
number is (571 )270-3968. The examiner can normally be reached on Monday - 
Thursday; 9:30am-4:00pm, EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Phillip Tucker can be reached on (571 ) 272-1 095. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Christopher C Caillouet/ 
Examiner, Art Unit 1791 



/Mark A Osele/ 

Primary Examiner, Art Unit 1791 
April 9, 2009 



